It was found that when exciting the photoluminescence of water solutions of rhodamin B in the anti-Stokes region the concentrational changes of quantum yield decrease with the decreasing frequency of the exciting light.
Measurements of the relative photoluminescence (PhL) quantum yield t]/t]0 of rhodamine B in water solutions in a wide range of concentrations were carried out. Luminescence was excited by light with a frequency )'ex « ?'o-o ( r o-o frequency corresponding to 0 -0 transition) as well as in the anti-Stokes region (vex < >'0" 0).
To measure the quantum yield, the methods and devices described formerly 1 were applied. While working out the results a number of corrections for e. g. secondary fluorescence were taken into account in the manner described in Ref. 2 . Particular attention was paid to non-active exciting light absorption by non-luminescent dimers. The corrected values of the "true" quantum yield yj/r]0 were obtained from the equation:
where (r]/*]o)' = quantum yield not corrected for non-active absorption, E", E = absorption coefficients of dimers and monomers respectively, X = dimerization constant, C = concentration of dyestuff molecules, x = fraction of dyestuff molecules in the form of monomers. The dimerization constant X = 1352 1/M, was well as the dimer spectrum e" (v) and the monomer spectrum e (v) were found on the basis of the contentrational dependence of the absorption spectra at temperature 293 K applying the Förster 3 and Levshin 4 methods. Hence the values (e"/e)n = 2.1 and (e"/€)Vt = 6.8 at the excitation frequencies rt = 17301 cm -1 and r2 = 16978 cm -1 were obtained.
In Fig. 1 the concentrational dependence of the quantum yield at several frequencies of exciting light is presented. It can be seen that for the excitation values vex in the anti-Stokes range, the yield concentrational changes ij/ij0 are the smaller, the smaller th frequency of exciting light. Undoubtedly this effect, similar to the Weber effect 5-7 for the phenomenon of PhL concentrational depolarization, is connected with the decrease of the rate constants kn* and kn* -»p,, for nonradiative excitation energy transfer from primary absorbers of exciting light to non-excited active molecules in solution (monomers D and dimers D||). Let us add that the effect observed cannot be explained by the increase in the critical concentration C0 which results from the long wave shift of the fluorescence spectrum with anti-Stokes excitation, as the values C0 at exciting light frequencies 17301 cm -1 and 16978 cm" 1 are only slightly higher (5.2% and 5.3% respectively) than the value C0 corresponding to Stokes's excitation.
